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(54) SERIES-PARALLEL CONVERTING CIRCUIT FOR MATRIX DRIVING TYPE IMAGE DISPLAY 
DEVICE 

(57)Abstract: 

PURPOSE: To provide the rationalizing current of a series-parallel 
converting circuit for sampling and holding RGB data and then 
outputting this data to a driving signal generating part in a matrix 
driving type image display device such as a liquid crystal display. 
CONSTITUTION: A series-parallel converting circuit for a matrix 
driving system image display device is provided with a control part : *<^<^| 
1 for outputting a write address signal and a WE signal during a ^l^iif 
horizontal scanning period and plural latch signals for ^^Mk 
independently latching a read address signal and the read data 
during a horizontal blanking period, a RAM 2 for storing RGB data 
by one line, and a hold part 3 for latching the data read from the 
RAM 2 during the horizontal blanking period and holding this data 
during the following horizontal scanning period. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is constituted by the counter etc. and the data transfer clock from the preceding paragraph 
circuit sections, such as a level blanking signal and read-out clock and an A/D-conversion circuit, is 
inputted. Synchronizing with said data transfer clock, it writes in a level display period (horizontal 
scanning period), and writes in with an address signal. An enable signal a level blanking period — said 
reading appearance — carrying out — a clock — synchronizing — reading appearance — carrying out - 
- an address signal and its reading appearance — carrying out — data — each — with the control 
section which outputs two or more latch signals for latching independently It is constituted by random 
access memory (RAM) and constituted by the latch group with the sampling section which carries out 
the sequential storage of R and G which are transmitted from the preceding paragraph circuit sections, 
such as an A/D-conversion circuit, and the B data with the write-in enable signal outputted to a level 
display period from said control section. The data by which reading appearance is carried out to a level 
blanking period from RAM of said sampling section with each latch signal from said control section The 
serial parallel-conversion circuit of the matrix actuation method graphic display device constituted by 
the hold section which carries out a sequential latch at each latch, and holds the data during the next 
horizontal scanning period. 

[Claim 2] It is constituted by the counter etc. and the data transfer clock from the preceding paragraph 
circuit sections, such as a clock for a level blanking signal and read-out and an A/D-conversion circuit, 
is inputted. Synchronizing with said data transfer clock, it writes in a level display period (horizontal 
scanning period), and writes in with a clock. An enable signal a level blanking period — said clock for 
read-out — synchronizing — reading appearance — carrying out — a clock and reading appearance — 
carrying out — an enable signal and its reading appearance — carrying out — data — each — with the 
control section which outputs two or more latch signals for latching independently It is constituted by 
line memory (FIFO) and constituted by the latch group with the sampling section which writes in R and 
G which are transmitted from the preceding paragraph circuit sections, such as an A/D-conversion 
circuit, and B data with the write-in clock outputted to a level display period from said control section, 
and carries out sequential storage with an enable signal. It reads with the read-out clock from said 
control section. With an enable signal The data by which reading appearance is carried out to a level 
blanking period from the line memory of said sampling section with each latch signal from said control 
section The serial parallel-conversion circuit of the matrix actuation method graphic display device 
constituted by the hold section which carries out a sequential latch at each latch, and holds the data 
during the next horizontal scanning period. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention carries out the serial parallel conversion of digital R, G f and the B 
data, and relates to the serial parallel-conversion circuit of the matrix actuation method graphic display 
device which performs D/A conversion, PWM conversion, etc. further and drives a signal electrode 
actually. 
[0002] 

[Description of the Prior Art] In recent years, it becomes general flat-surface displaying [ of the matrix 
actuation method which carried out digital processing of the video signal ] a thin display, and LSHzation 
to which the signal-electrode actuation block aimed at low cost, small low-power-ization, etc. is 
progressing. 

[0003] A drawing is used for below and the serial parallel-conversion circuit of the conventional matrix 
actuation method graphic display device is explained to it. Drawing 5 is the block diagram of the serial 
parallel-conversion circuit of the conventional matrix actuation method graphic display device. 
[0004] R and G which 20 is the sampling section which consists of shift registers by the flip-flop in 
drawing 5 , and are transmitted from the A/D-conversion section of the preceding paragraph, and B 
data — a part for 1 line (level period) — sequential storage is carried out with the data transfer clock. 
[0005] 21 is the hold section constituted by the latch group (d1, d2, dn), latches the outputs of each 
flip-flop of the sampling section 20 all at once with a Horizontal Synchronizing signal, and holds the data 
during the next level period. (Refer to drawing 6 ) 

22 is the actuation signal generator constituted by the D/A conversion circuit group, and generates the 
driving signal which carries out D/A conversion of the output data of each latch of the hold section 21 
respectively, and drives a signal electrode actually. 23 is the display-panel section. 
[0006] 

[Problem(s) to be Solved by the Invention] As mentioned above, since the shift register by the flip-flop 
constitutes the sampling section 20, also when it LSHzes, it has the technical problem that the gate 
number becomes large and becomes the cost cut of a device, and the failure of a miniaturization in the 
serial parallel-conversion circuit of the conventional matrix actuation method graphic display device. For 
example, the. gate number of the flip-flop per bit is made into the seven gates, and the gate number of 
the sampling section 20 in the case of displaying R, G t and B data on the display-panel section 23 of 640 
dots by 8-bit each story length serves as the 8= 7*640*3*107520 gate. Moreover, in performing high- 
definition-izing and highly minute-ization more, integration and a cost cut of this part serve as a big 
technical problem. 

[0007] In order to solve this technical problem, the sampling section which was not able to make data 
transfer from the sampling section to the hold section the method which divides into multiple times with 
two or more latch signals from a control section at a level blanking period by not transmitting all data 
simultaneously by 1 time of the pulse (Horizontal Synchronizing signal) like before, and carries out data 
transfer to a high speed, and was able to constitute it only from a shift register by the flip-flop 
conventionally consists of RAM which can reduce gate magnitude substantially compared with a flip-flop. 
[0008] 

[Means for Solving the Problem] The serial parallel-conversion circuit of the matrix actuation method 
graphic display device of this invention It is constituted by the counter etc. and the data transfer clock 

-4- 



from the preceding paragraph circuit sections, such as a level blanking signal and read-out clock and an 
A/D-conversion circuit, is inputted. Synchronizing with a data transfer clock, it writes in a horizontal 
scanning period, and writes in with an address signal. An enable signal (WE) a level blanking period — 
reading appearance — carrying out — a clock — synchronizing — reading appearance — carrying out - 
- an address signal and its reading appearance — carrying out — data — each — with the control 
section which outputs two or more latch signals for latching independently R and G which are 
constituted by RAM and transmitted from the preceding paragraph circuit section, and the sampling 
section which carries out the sequential storage of the B data with WE signal at a horizontal scanning 
period, It is constituted by the latch group and the hold section which carries out the sequential latch of 
the data by which reading appearance is carried out to a level blanking period from RAM with each latch 
signal from a control section at each latch, and holds the data during the next horizontal scanning period 
constitutes. 

[0009] Moreover, the serial parallel-conversion circuit of the matrix actuation method graphic display 
device of this invention It is constituted by the counter etc. and the data transfer clock from the 
preceding paragraph circuit sections, such as a clock for a level blanking signal and read-out and an 
A/D-conversion circuit, is inputted. Synchronizing with a data transfer clock, it writes in a level display 
period (horizontal scanning period), and writes in with a clock (WCK). An enable signal (WE) a level 
blanking period — reading — business — a clock — synchronizing — reading appearance — carrying 
out — a clock (RCK) and reading appearance — carrying out — an enable signal (RE) and its reading 
appearance — carrying out — data — each — with the control section which outputs two or more 
latch signals for latching independently The sampling section which is constituted by line memory (FIFO), 
writes R and G which are transmitted from the preceding paragraph circuit section, and B data in a 
horizontal scanning period, writes in with a clock (WCK), and carries out sequential storage with an 
enable signal (WE), It is constituted by the latch group. It reads with the clock (RCK) from a control 
section. With an enable signal (RE) The hold section which carries out the sequential latch of the data 
by which reading appearance is carried out to a level blanking period from line memory (FIFO) with each 
latch signal from a control section at each latch, and holds the data during the next horizontal scanning 
period constitutes. 
[0010] 

[Function] According to the serial parallel-conversion circuit of the matrix actuation method graphic 
display device of this invention All data are not simultaneously transmitted for the data transfer from 
the sampling section to the hold section by 1 time of the pulse (Horizontal Synchronizing signal) like 
before. Since it is the method which divides into multiple times at a level blanking period, and carries out 
data transfer to a high speed with two or more latch signals from a control section The sampling section 
which was able to be conventionally constituted only from a shift register by the flip-flop can be 
constituted from RAM which can reduce gate magnitude substantially compared with a flip-flop, and a 
cost cut becomes possible. 

[0011] Furthermore, since the sampling section can be constituted from line memory of the FIFO mold 

which can reduce gate magnitude substantially compared with a flip-flop since it is the same method as 

the above, and external circuits, such as address generation, become unnecessary, a control section can 

constitute the serial parallel-conversion circuit of the matrix actuation method graphic display device of 

this invention from an easy circuit, and the further cost cut of it is attained. 

[0012] 

[Example] 

(Example 1) The configuration and actuation are first explained using a block diagram ( drawing 1 ) and a 
timing chart ( drawing 2 ) about the serial parallel-conversion circuit of the matrix actuation method 
graphic display device in the 1st example of this invention. 

[0013] 1 is the control section constituted by a counter etc., and inputs the data transfer clock from the 
A/D-conversion section of a level blanking signal and the preceding paragraph, and a read-out clock. 
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Synchronizing with the data transfer clock from the A/D-conversion section, it writes in a level display 
period (horizontal scanning period), and writes in with an address signal (Wn). An enable signal (WE) a 
level blanking period (horizontal blanking interval) — reading appearance — carrying out — a clock — 
synchronizing — reading appearance — carrying out — an address signal (Rn) and its reading 

appearance — carrying out — data — each — two or more latch signals (r1, r2 rn) for latching 

independently are outputted. 

[0014] 2 is the sampling section constituted by RAM and carries out the sequential storage of R and G 
which are transmitted from the A/D-conversion section of the preceding paragraph, and the B data by 
one line with the write-in enable signal (WE) outputted to a level display period (horizontal scanning 
period) from a control section 1. 

[0015] 3 is the hold section constituted by the latch group, carries out the sequential latch of the data 
by which reading appearance is carried out to a level blanking period from RAM of the sampling section 

2 at each latch (d1, d2 dn) with each latch signal (r1, r2, .... rn) from a control section 1, and holds the 

data during the next horizontal scanning period. 

[0016] 4 is the actuation signal generator constituted by the D/A conversion circuit group, and 
generates the driving signal which carries out D/A conversion of the output data (D11, D12, .... D1n) of 
each latch of the hold section 3 respectively, and drives a signal electrode actually. 5 is the display- 
panel section. 

[0017] Since the sampling section 2 which was able to be conventionally constituted only from a shift 
register by the flip-flop by adopting the method which does not transmit all data simultaneously by 1 
time of the pulse (Horizontal Synchronizing signal) like before, but divides the data transfer from the 
sampling section 2 to the hold section 3 into multiple times at a level blanking period, and carries out 
data transfer to a high speed as mentioned above can be constituted from RAM which can reduce gate 
magnitude substantially compared with a flip-flop, a cost cut becomes possible. 

[0018] (Example 2) Next, the configuration and actuation are explained using a block diagram ( drawing 

3 ) and a timing chart ( drawing 4 ) about the serial parallel-conversion circuit of the matrix actuation 
method graphic display device in the 2nd example of this invention. In addition, the same number is given 
to a part like the 1st example ( drawing 1 ), and explanation is omitted. 

[0019] 6 is the control section which consists of a counter etc., and inputs the data transfer clock from 
the A/D-conversion section of a level blanking signal and the preceding paragraph, and the clock for 
read-out Synchronizing with the data transfer clock from the A/D-conversion section, it writes in a 
display period (horizontal scanning period), and writes in with a clock (WCK). An enabling (WE) signal a 
level blanking period (horizontal blanking interval) — reading — business — a clock — synchronizing — 
reading appearance — carrying out — a clock (RCK) and reading appearance — carrying out — an 
enabling (RE) signal and its reading appearance — carrying out — data — each — two or more latch 
signals (r1, r2, rn) for latching independently are outputted. 

[0020] 7 is the sampling section constituted by line memory (FFO), writes in R and G which are 
transmitted from the A/D-conversion section of the preceding paragraph, and B data with the write-in 
clock (WCK) outputted to a level display period (horizontal scanning period) from a control section 6, and 
carries out sequential storage by one line with an enable signal (WE). 

[0021] 3 is the hold section which consists of a latch group, carries out the sequential latch of the data 
by which read with the read-out clock (RCK) from a control section 6, and reading appearance is carried 
out to a level blanking period from the line memory of the sampling section 7 with an enable signal (RE) 

at each latch (d1, d2 dn) with each latch signal (r1, r2 rn) from a control section 6, and holds the 

data during the next horizontal scanning period. 

[0022] All data are not simultaneously transmitted for the data transfer from the sampling section 7 to 
the hold section 3 by 1 time of the pulse (Horizontal Synchronizing signal) like before like an example 1 
as mentioned above. By adopting the method which divides into multiple times at a level blanking period, 
and carries out data transfer to a high speed The sampling section 7 which was able to be 
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conventionally constituted only from a shift register by the flipHlop can be constituted from line memory 
of the FIFO mold which can reduce gate magnitude substantially compared with a flip-flop. Since 
external circuits, such as address generation, become unnecessary further by this and a control section 
6 can consist of easy circuits, the further cost cut is attained. 
[0023] 

[Effect of the Invention] As mentioned above, according to the serial parallel-conversion circuit of the 
matrix actuation method graphic display device of this invention, since the sampling section can be 
constituted from random access memory (RAM), the cost cut by the cutback of large gate magnitude is 
enabled, and it has the effectiveness that the further cost cut is attained, by constituting the sampling 
section from line memory (FIFO) further. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing 1] The block diagram of the serial parallel-conversion circuit of the matrix actuation method 
graphic display device in the 1st example of this invention 

[Drawing 2] Drawing showing the timing chart of the serial parallel-conversion circuit of the matrix 
actuation method graphic display device in the 1st example of this invention 

[Drawing 3] The block diagram of the serial parallel-conversion circuit of the matrix actuation method 
graphic display device in the 2nd example of this invention 

[Drawing 4] Drawing showing the timing chart of the serial parallel-conversion circuit of the matrix 
actuation method graphic display device in the 2nd example of this invention 
[Drawing 5] The block diagram of the serial parallel-conversion circuit of the conventional matrix 
actuation method graphic display device 

[Drawing 6] Drawing showing the timing chart of the serial parallel-conversion circuit of the conventional, 
matrix actuation method graphic display device 
[Description of Notations] 

1 Control Section 

2 Sampling Section 

3 Hold Section 

4 Actuation Signal Generator 

5 Display-Panel Section 

6 Control Section 

7 Sampling Section 
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